Objective: The aim of this study was to analyse the regularity of the EEG background activity of Alzheimer's disease (AD) patients to test the hypothesis that the irregularity of the AD patients' EEG is lower than that of age-matched controls. Methods: We recorded the EEG from 19 scalp electrodes in 10 AD patients and 8 age-matched controls and estimated the Approximate Entropy (ApEn). ApEn is a non-linear statistic that can be used to quantify the irregularity of a time series. Larger values correspond to more complexity or irregularity. A spectral analysis was also performed. Results: ApEn was significantly lower in the AD patients at electrodes P3 and P4 (P!0.01), indicating a decrease of irregularity. We obtained 70% sensitivity and 100% specificity at P3, and 80% sensitivity and 75% specificity at P4. Results seemed to be complementary to spectral analysis. Conclusions: The decreased irregularity found in the EEG of AD patients in the parietal region leads us to think that EEG analysis with ApEn could be a useful tool to increase our insight into brain dysfunction in AD. However, caution should be applied due to the small sample size. Significance: This article represents a first step in demonstrating the feasibility of ApEn for recognition of EEG changes in AD.
Introduction
Non-linearity as a necessary condition for chaotic behaviour is present in many dynamical systems found in nature. For a neuronal network such as the brain, nonlinearity is introduced even at the cellular level, since the dynamical behaviour of individual neurons is governed by threshold and saturation phenomena. Moreover, the hypothesis of an entirely stochastic brain can be rejected due to its ability to perform sophisticated cognitive tasks. For these reasons, the electroencephalogram (EEG) appears to be an appropriate area for non-linear time series analysis (Kantz and Schreiber, 1997).
Owing to the highly complicated structure of the brain, it is questionable whether EEG time series, particularly those of short duration, can carry enough information to reveal dynamical properties of the underlying system, i.e. the brain (Andrzejak et al., 2001) . Many studies are known in which non-linear time series analysis techniques were applied to different kinds of EEGs from humans, such as recordings from healthy volunteers at rest (Stam et al., 1999 ), sleep (Babloyantz et al., 1985 , during periods of cognitive activity (Theiler and Rapp, 1996) , or from patients with acute ischemic stroke (Hwa and Ferree, 2002) or with diseases like Alzheimer's (Jelles et al., 1999; Stam et al., 1995) , Parkinson's (Pezard et al., 2001) , Creutzfeldt-Jakob (Babloyantz and Destexhe, 1988) , epilepsy (Hornero et al., 1999) , depression (Nandrino et al., 1994) and schizophrenia (Fell et al., 1995) 
